HEAT PIPE AND ME THOD FOE MANUFACTURING SAME 

TEOMNICAEEIELD 
Nts ;i:Vci:!ioi- re'bAes to a this hoai pipe haO.rsg good heat. conductance 
mcthrd tor aaiouNea.a;;o; the saj.se. 




A; « tknv coaxs-pe tor the rcEigeraai &< 
eeNag as a moven-aal passage through 
oapMary phenomenon. 

E OP THE INVENTION 
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a cotaaataaee is goiag oa oaaeasisao 
the 

water into a ooeteaaa inferior space. This is because 
oeaaaea aaetsor space tlaoagh refraaaaa ohaaooK. fco 
abor vao ;;cec:s : ;srv (or each rafritaaara a^wir^.-- o ; -a> 



al waan the iearcaaa 
iere has ao a psobk 



evcsuoe to pro* 



. a W'i s ! 



areestar; to provide s 
■Hon of aoaatiiaaarag 



ts through trie simultaneous e.uclosore 



^ -;e toregom it is 3. fuohe? object, of toy krvomk 
s\o \ ^ >e " 5 e - , — - , \ 3 - 3 , e u e 1 e. , 1 g\; ^ 
se and to prevail failure or sheet-lived tendency of the product by the < 
erdoeuee the reliability of 3 heat pipe. 

MEAN'S FOR SOLVING THE FROBUsMS 



■ r ewe 

brie rnerebere o.rovided beo^eeo re 
«dur?e plats inenfoer ioclruiiog ?i 
a piauar doscOore e- -e^eee, eOee 



i e 

;igh a r.H>o->dkied port-e 



eepoierv hob; oervi; 



■ery pelt 



tueueooor web s.hc < 



tary pate y f (g ; , v » 0 < 
bus sb ?gthe; 
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tpoaoy nose aaaaed a.s a thos.igh-ho.Ie haaaag a certain 

over 

■3 capillary oath of flow aavaai a nimar area, oaoowes- 



•oo aapoa of Ua; aaeaaaaa 




aaa towor aicedoaeo aod 
e aioaoioo- sceeoo, and tha 



fad thai gen; 



ianec a oiler:, pa 
ovx:. This a; bee; 



acaaaaceoa are. 



eooo. and thus ;Kc pn 
^ closely eootocted by 



N c*. c . >etwe; 

devuie to be cooled io thereby redoes 



:b possible to <:o«be sobsiac: 
rsbihutc io the heat diss; oat 



;.csco r;y ihe espon;; 



;s a osethoe b>i r. 



are a-saenPag section 



3ressurc-^k!ii5g of said nmamerN ra m^k-os 



allowed t; 
y amjoaae 



up] e s;. a e 

\ * s . plate members - ^ x o betters, sasd appe 
r, said istermdkie plate member ineludmg a. pkaabt 
i extending in a piame direction, eommanlermsg with Pi 
ed lower members, said members being stacked m ton; 
ts arid concave portion; 

.rgmg holes commimicatmg with said sealed space; 
mr sea.eon- each or said remgerara aharga:g hoses, sea 



oePle mm 
roe.; the s< 



, !& »«uc, (! aeaoog sivppm so sue, toe riuetiie metal 
do serves as ike sealing ob;p 

Simidtaooons aockrsoo.: of Lhe refrigerant ess. be ears 
.xer of heat ppxar As a result soa;suprodocbvi;.y oau 
.ax coni:nbrdio5:i u> price redovos; 
f aji eighth aspect of Pie ravteatior: is the one sat kmb < 



- ^ ^ v v or.f; 

x$ed dxoisgh -he. degsss.iT.ig groove ruxier x 
nge.raj.it charging hole is sealed by the dueekt 



eok so that no ieakss 



ouriaaxiex or roe eaatse mess ksu has b.;0y tided she; uoa 
1 to bo appropriately aooo;raoodated o the iarger ioo porti 
: to be prevented base proosukigr freer too outside surface of 
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seating \.v?;.h the eoneavt portions of said tonxxs: 
\ : \ are jfjuted togsihst; 

r memoes: aoe or more iritermcdisle plate mesnb&.r? 
pressureovoaoag 0 f ssid suooberx or rHaxbom 



VKavs e axgaoiaa e- . v - ' 
t I e >sl 1 

few fcteol 
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; > :a; a secoea owwiog heat aga of a halher oooadnoe 
. 3(A) to 7(C) are each explanatory eroxa-aeetiorj 
a cooling principle of ifa boai pipe of the present iovoots 
. 8(A) aad ;P"B) are penaaaive oanaa of a aerox^ ofa- 



% 9( A), 



heat pine one 



Figs. 11(A) to 11(E) are sections of a best 
according to another erohodhneot of the nwentaaa iih.a 



no no- anger roeeaarr ox ha. heat ptpc otAbe i:avaotio.r.a in which Fig. 12(A) is a pko vicxa 

toga ijpA) and 13(B) show another exrnnpie of a -anger aos charging halo 
rorro.eh on the upper nwmber of the heat pipe of the hwcnfnno to which. Fig. 13(A) is a 
phm view thereof while Fig. 13 (8) is a section thereof 

f igs. 14(A) and 14(B) show a Father aearople of a rehoeenah oharglag hole 
iorroeei on the anper nnanher of da hoot pipe of the iavesnaao oa which he, 14(A) is a 
seeboopB « i 
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INVENTION 



.^s.»*.,.u. i^.vc!auin coc-aocy comprises 
re orRemedotte obde roeoibers (booed 
'voio m eapdlaxy holes.. For toe ;roueroi 
ote piste mersbory copper is otstltoo] o 



An eieeoook device to bs eoobd by the 
so clroihiy LSI (large-scale Lntegnsted co 
bl se;;uor.: provhuoi en a ceoeu; cret eb Hd^ 



3S oeeanso toe c 
of toe heat pipe, : 
e heat pipe doe-; r 
i the outside there 
■ed radially fPooi t 



ospleeea to tee rvubo dioodoo. 
or omre ooercaobote oboe eoui 



oopd dede or osch etterroedh 



SI 



i.iugau-xi or wrooiaeo eo ;->.« to eraaege & audttce 
a-toad if the petipheof iooea setraco area of t 



A.;Pw;a 

5 0 



2 saphiary hob may bike a heaagooag chtaaiar or shi 
e shape of the oapiikty boss shcatki uot be oeeeasari 



IM bhe 
.ooasoco;.iooa: :o 



y aoat to no .made voaa as compared with 
> : -' of each aoeooedoae plate roemhat; 
ang \ os v x trtteo-.oediate ehae at«aboo : : 
en (e.g. : lateral or raoaaJ direction), with the 
through-hole being kepi the same, k is posthb 
area of the capillary hole to about be of thai o 



,aoo;.iio at too capo fa 
plate member adjac^ 
with a concave oorti 
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m.-v. ; xv,x. : oxmoxss we auemxxoate psge awrobsjs rosy be displaces 

sr ihe bteimedkre plate ware i o s (hsgla d 

v x «b^l&ry hob, whereby the dxxwgiuhofe w lorowd so as 
kdhy obliquely om.wxsrds sather tbao vertically, so thai the retngcr. 
< d w> > ai ' >oi e ike e to be c< ■■ eah peri phi 

p through the capillary hole, thus xiohhahro; ihe heat dissipation a 
Acoordbrgiw more effective coolie g is achieved, 



swuusrsa.ersg steps except toe step lor the 111 hug oli owld 
sruorsn of refrigerant is charged ih.rot.igb two char si. oar so 

veer usxnbew trader reduced pressure (e.g., under vacuum) 
opeeiugs ate elosed by eaoildog or the likes thus coruDiet: 

separative Poo. the saiegrahoe wf ihe lower rmwdx 



eg sas oe pertonnee by bbr example, ihe IbHowi.og highly 
v ebher o« of she upper x the lower members a aw be 
or ot the wksgewau chsrgow opemsggs (one .for aigghyhw. 
outlet, but ooiy otto rekigcraul charging hole ruay be 
provided), ami Own the lower mcmbeg upper member aud iMe^edhsbe plate members sere 

; > xiog the Is teg- gee 



Osgewas 



tategrated with oue another by heat gross or ihe like. T 
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w-uo Oew o-aces ona.'.a ;o aba a\a:hle :a;eabbc body due 
dually plugging the .aebagcfani charging hole arbb I 
.•at.aig rs stopped with the hade being coatpkie.lv piagg 
^a,M duo a Ub sealed state - s a> the a ' . ^ 



diking b easy to saypiy die eePiger&at boo the whole i 



r ^ a r ■ 

as compared wiih cottvsnoooal sealing tnothe 



opting rabeonty be 



oadaetsaiae, auch as copper, eoppe? 
aiess steel, eta, are suitable for the 
r noon boa that make ap of the body 
a waPro etc.), eibanoL Kanhanoh 
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acetone, etc s suhaeia lot the re 



Embodiment 1 



to.oa xh a deiaoed deoaspboo of eethodtraerss of the presee; 
tace to the attached ds:swkgs. 

togo EA) to .1(D) show a fret embodlroeoi of the heat, ante 
hen, eeamrs Fig. ](A.) is a schernsbe hohoea -view tiwreoi; Ids;. 1(B 
meteor whore the upper roeoOer is eertoved arid a oEnoued east the;: 



d a heat prpe d of the preaeai ernheeiee-rs 
in plan vkwe having a .rectangular regh 
vhkh serves as a CPU otonmirig seeders 
' i s : c dacha 



eaastroettoo e;t the dest pipe 2 of ties eebsodiraeet is 

1}}. 

tabular lower member, white mineral 22 denote the 
«h \ ionued horn metre snch as w et copper ahoy 
( 0 5 ^ v - ^ having a trtk mss 

art erode nehwe he, the upper sntfaee of the lower 



issiruchijg loo set of a kmor ;.cioca;C< 
:cor.resp«Tidiag to the concave portion 
;e eectaegebt s-sgiou that commo: 
esirecticg the capillary hek ar.ai a it 



Ovver rRercher 20. A dc> 



as •« aw 



.>-.-,> ,.-> ^^xua s^,, ixvn urn uvnusr =s displaced irota ft 

0 5 v x s ^ in a ^reebou " said directions X m< 
arbitrary duecbo.as m a plane. 

sixn - be; 
s 36a and 36b can detke tit; sabstsrdiai capillary holes 

1 ma.y be fotroed to have an area about i/4 cf tb.a 



scale wuh a plurality of reaiaagular t 
each througivhole 34b of the upper it 
cate with pk v (Sanguis < 

'pace is oousirusued by these rech 
.her 20, the first through-holes 3 



s siraeou: u. aoi oar? a .neat ct 

the sfite 8 mm - 
v.n by she capillary hek 



pure bhistrahug 



o.h- s.ipj.-Ci. u.uanoer .aa are prepares;, ah .eaoaveo peripheral edges of fee irodersu 
lower aad uppee kteroiediaia plate member 30, 32 aud the upper oanuber 

refrigerant, cirargkg doles 42 ; 44 (42 is a rshigerarit supplying opening sad 
outlet) as iMsw;; In Fig. 4 (Dj. Bach pugeciion 40 has a height of about 35 sen 
of about 50 gra (which is 3 width at a proximal side, as its width becoroes 
garraraa; s«b rear a:, a dans.; side dee ;■:> side etching ia.kir.ig piaee at the tune ■ 



set w.aere rue proienhoos 40 are ionorxi by mC ans of pressure wet 
asro -tie rebigerasu charging holes 42 aad 44 scream opened ao ; 
rag roe oueuor spaee of toe hea; pigs 2 wife the esicoor thereof 
Next, as shown in Fig. 4 cl)) s a predsieuoiosd 3rr.ura.tri. of the Iie;ui; 
r is charged from one of the opened refrigerant charging holes 42 
at supply opening 42, huo the hnuhor space of die heat pipe 2 g 

. Ado-- the eeeioaaus the aurigerani asoply oraooduo 42 seed ;.he - 



likubodhseM 2 



- e 



ceo? k \e 
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mirnkm effect 



1S ^ V v 



com rne oavicc to be cooled is 
spreading 0=5; toward the outside 



e^piaruuovy erosooedPood dia.e; 
a of the presem on-cocoe, abboa t 



■nora! CK aoapaoe,; a sbi 



chip 28 



^cs the heat geoeooed : 



en ' \ v S i-;v;;;v ooiaeeo' ahp; 28 aa a 
: ; beat absorption takes place ;•■ the eeoiTsj 
e<u pipe .:b doe •<> d-e heat conduction tkt 
p of the beat ptoe 2b. Pig. 7 iPoataaoaa sv 



Fdosion of vapor torvard tlx- pa 



ino raihgerarn condensed and hkraeikd is rho periphce. 
fee ^c-itmi part naainiy through the capillary daks 10 
,K ord i.beo absorbs fee best generaied in the xideoo aer 
- fere- fe Fis 



a; region of fee respeebve lower 



about 140 degrees K in fee cartel port fea ids. 
nog-fere part around the ceoteaf pari coaches 



O-o around she ri.r 
kkly acernnfealed 



30 

ordinary copper plate ean be obtains! wife fee oeat P i P e 2b of she presem hwendor. 



Embodiment 4 



f igs, 9(A) to 9(C) show so nraarewdiaio plate member 30a. for oae with a heat 
erne 2c of a fourth embodiment of the imwiUm, in which. Fig. 9(A) k & perfective feew 
tnereoh big. 9(B) Is a aeeiion thereof taken along B E line of Fig. 9(A), and Fig. 9(C) : ; s a 
pt&n view or an a'cweo mooodng sect.kog said device renaming section being h.naned with 
a jTfewoinw for pressure welding, 

an One heat pipe 2c of the embodiment, the lower member (not shovwo n,>.- ; w 
more nmowwdbue plate .nwmbera 30a bmiv orse of hwn h w^.v-r; te o; ;f r.n ,<,,.a 
member toot shown) era a;.tean ; am together ?w ^rteo - - S! -,^ - „,..<. . ; 

^ 5 x ' !: 9' «hy 5- uw vacirmy ot t.be: device oirmotiag section in the center of the beat 
pom Aeeommgw not omy the fPenoaJ expansion by fee boat horn the device to be cooled 
pxmeora pnermnmnooh but also fee desiraetioo of the heat pipe h'.nelf due to tbe themoal 
expansion can be prevented thm; improving ihe reliability of die iwsu pipe, arimohm 
logger toe ot fee heat pipe. 

^ as s\w Fig. Hh fee lower member 2b\ the oa.erowdaue nbnw 

upper member 22 are provided sxch tea; the projections 26 for hot txessare wekfew em< 

< pxwte wnfew ot 
m v \ x the 



' A '> ^ 5a^mcai?itt* plate memoers 30a and 30b and 
- mtegrated with one another by applying beat, press to the 
wpeeiivfey. Fhua, fee heat pipe prior to the refrigerant being 



in 
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?.:0\v pnmaniy n 



on a Deri- 



th« spheric! bod 



' tmmoL : white Fig, i 3 (B) is a section ihereof. 
a brio example, the reteigeno'E chorgteg hois SO is fi 
rooter al ao o.pper end, card becomes gradt.iai.ly saabi * 
v > v - 



oaaauob 
s allow 



; iroro protrudiytg born 



eoaea:0e ar.a;oo; 



he art. aiao belong aebhio die scope of Lho no 



